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(54) REFRIGERATING MACHINE OIL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a refrigerating machine oil composition which sufficiently 
meets all required performances such as lubricity, heat/hydrolysis stability, refrigerant 
compatibility, and electrically insulating properties well in balance when used together with a 
hydrofluorocarbon(HFC) refrigerant or a natural refrigerant such as carbon dioxide and a 
hydrocarbon, and enables the improvement of the efficiency of a refrigerating system and the 
high reliability maintenance. 

SOLUTION: This refrigerating machine oil composition is obtained by adding a 
phosphorothionate compound to a base oil containing an alicyclic polycarboxylic ester 
compound. 
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T^Ay— ;k 1 s o-'v^^^+tT^Ay— ;k iso-:^-5' 

^J7^*y-;k 2, 6-v*y^;u-4-^:/4iy-;i/» 

{in-^3''iSiy-;k n-:t'J^-S'y-;k n-y^^-y- 

;k n-7=^*y-;i/^©il«gt)cy';U=i-;U3!)W* L<. 

H i s o-^y^y-)W 2-T.=Fi\^^=irV-y-)W 
3. 5. 5- huy^yU's+ity-yu^flDiJiisK^ttz;!/ 

[0 0 4 4] ±e©i6«iJi:7';U=l-iU«»<!:«fliU>T 

6i^m&^znLTm^^. o~i. s^m. »^L<i± 

1. 0 5~1. 2^a«t^6ftS. 

[0 0 4 5] $fc. ±IB®^»S0=7';l/P-;UmiJOf^ 

«^Ky;b3-;UfiK5^©itllxXx;k ypi:f:r>ex 

6^«{b^ [1] ^#S2:d:*,prtlT'«5. 
[0 0 4 6] ±IBCDX7.7=^;WbSlSt::tet''T® 
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[0 0 4 71 ±iB©XX7';Wb5l5»Cfclt*5lS 
-SJgtLTtil 5 0~2 3 0'Cii«ffil5^*n» ji^3~3 
O^F^TSJStt^r^o ^LT. xXx/KbSlS^T 

T^^Kk^ [I] ^^§*^:<!:^?T'#*. 
[0 0 4 8] ^fcl::. *l??3lc6^ii^SBffSSC^*;l'#> 

q«5 [II] K-Pl^TiS^-rSo 

[0 0 4 91 *M^lC6^6^S<b^ [II] l^iSl^T^ 
»^:LTfflt^6tl« (a) fli38SC#<l*;U?K>KXa:* 

mt^mr^ctti^^v&^ our. m^^^mtui^ 

ilSit. »6nsB83Sj«#ffi*;U'1?>Mx7.x;Mk^!|4B 
£Dea3iaM4fl«^+»<!:5:5«lRjlc6S, 
[0 0 5 01 $f£. *MB^lc6^6-«{k^1«!l (a) A^^f 
S^yU^K+v'iUS® 5 < 1 1 2 ii^S;31± 

2{i<7)*;U#+->;l/S^W*%t^Ji^ict±. ^fsn^Bg 
^SC^fii3tj;U*t>Mx7.x;Kb^Oii • l)P*5JfiSSS 

[00 5 11 *^Ktt6^6'^5<b^ (a) f^mm^^ 
^^?tcs^-r^^jji/<t?+->;us©iBiRi*Pc i s{*. t 

ran si*©L'>-rtlT'£-:)Tt><fct'>o S/cs c i si*X 
t r a n si*«PffiT'ffilVTt)<fc<s S#®S^<!: 

tS«tt©M3ii:l.^7g.^3b>6ltt r a n si*6W$ L 
*fc. c i sitt t r a n s^*^:©S^*rat^* 
^■€)t;Hktt»SL<tt2 0/8 0~8 0/2 
0. J;yj!f^ L<ti2 5/7 5~7 5/2 5. *6lcSf 
$L<t43 0/7 0~7 0/3 OT'SS, cisfttt 
r a n s#i:0[)t;Hkt?tufB©®HF>gT'^Stx .tUiS 
t>S5S14t J: y StNjBl • tlP*»<»^S14^:«i^51-rsc 



[0 0 5 21 *^B^lc<)^3b^^8§il^#'ffi*;l//1?>K<k L 
2aJe(±©-S^!|aii:LTffll,>T«tJ:t^ C^JroftSJi 

1. 2-->^P^:*^+t>v'*;l/'1?>K. 4— 

•b>-i, 2-s>'*;l/#>K, 1 --X^P's^t^-trv- 
1. 2->^A;U?P>K. 3-^^;l/-i. 2— >^^p^ 

^-y-Vi^A/U^ICVKv 4-;>«5=-;U-1 , 2— V-J^P'S* 
3-;<^;U-4— V^P's^-trV- 
1. 2->fA;U/1?>SI. 4-^f^;U-4—>^^P^+-fe 
2-v>*7U.1?>Mv 1, 2, 4— >•^P'^:^i■9■ 
>hy*;^#>^. 1. 2. 4. 5— ^^P'S^-y-VT' 

iC#ffi*;U?I?v»x;^7^;Wb^%i<D:^aBX«)SKS:^ft 

6tt. 1. 2— >^'P'\4^-9->v^A;U#>^v 3-;><5^ 
;U-1. 2— V^^P^N+tJ-VS^^iU'lJ^ffiv A-3t=f-i\, 

-1, 2-v'•:7p/\+^t>-:^*;^'1^>^. i. 2, 4- 

S/^P'V^t^ttVhyA^U'lCV^. 1. 2. 4. 5— 

<i:t^3^*6^6t±, 4— ^-S^p^+HrV- 1 , 2-5^* 

4-y?-;U-1, 2-5'-i^P'\+1tVv^*yU<l?V 
3-;<^;U-4-v"?p^+-t:>-i , 2 ->?*;U 
<J?VK. 4-^^jU-4— >-5'P'\+-fe:/-l, 2-5? 

[0 0 5 3] *%^lc6^6^S<b-&!i*l (a) li. flg 

5C^^ffi*;^;ft>^©i5^^^cfcc^T«y/^l^*tlfc'^b^^&<^)K 
gi7k%i. xxT^^k i^/\pyv<b%i#65Ptf6n*o 

[0 0 5 4] CtlS. igSBiC#fiE*;l/<KV^tj=*©SI 

<7a^^■by-^. 2-5?*;b<K>®tts :^^5?x>i 

[0 0 5 5] ^Tc. *^^lC3b^6>S<b^ [II] ICiJt^ 

(b) itv 7kKS^2{iJ.:i±wrs2:i:fi5jgsgTS5o 
C©<t3&{b^ (b) tLZit. mpH£. ^fiffiy'im 

MrfiJ::i*x60)<b^©*^Sfi«fPM^ 
©ffiai*/l/?l?>Ktc J: y xX7^;U<b**ifcib^^A^^ 
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{*«^4&T{b^% (b) o Jin6a)tfT- 

[0 0 5 6] *^?giC6^3b^S-fb-&% [II] tniJt^Tffil 
1 0, J:y»*L<tt2'-8fl!)*fc©T'£y. 

;k 1, 3-^^>-:>:i— ;k 1, 4-:/5f>v^;*— 

/^v^ixuxu h-;k 1, 3, s-^yn 
>h'J:i--;k y;i/t'l — >k y;uti*-$»>. -rvv^U/^ 

7'^fcfh-;k +5/'J h-ik -^V-h-Zk +^->P- 

X. ^ju^' h-x. *f^^ h-x. y;k:P 
-fepif^-x. -^lUh-x. -rv^;ui — h 
uy\p-x. i/a-^p-;^, 57-<y-x. ^-y^T/ 

[0 0 5 7] Sfc. *Sl^aU3b^6^«<k^ [II] ^^fet^ 
l±0t^St2~1O. J;y»$L<t±B6^SiJ2~8©#il 

gt±»$L<lt2~1 OT'^y. <fey»^L<li2~5 

tLTtt. *»Mlttt«iJ?Llf, >^x?U>-?^U=l-Vk 
hyx^UV^JfUu-Zk 7'h-7X^U>^Uzi-;k 
^V^ix^Uiz-Jfyzi-ik v'yPfcfU^-J^y^l-yk 

h«j:^pfcru>^f'ja-;k ^h^yptruv^ua- 

/k '>v>4J:/PkfU>-5f'Jil-;k 5^:>'5^U>'5'*U=1- 
;k h'J:3'^uvi'"'J:3-;k h^:f^uv-5*''Jzi- 
;k '^>4i:f?-uv^^'J=i-;k e^^^u-truv. 

» . h'J (hUp<5^P-/UX-5i» . (h'jy 
f=-p-;l/x^i» . -^v^i (h'jy^P— ;Ux4j» , 
(KUpt'^P-yUyP/^V) . (hUP<9^P-;U 

:7^p/'t>') . xh5 (hg^^p-;b:!^p/\"» , ^> 
(h'>iy5^p-;i/yp/\°» . (h'J^^p-;!/:?' 
^iv) V h'j (h'jy^p-;i/:/^»» . (hu 
>5^p-;i/:?4«» . (h'jy^p-;!/:?^ 



[0 0 5 81 *»B^lJ:6^6>«<k^ [II] iCfct^TT*;!/ 

p-;u«»o5-6fl!>-:j&tLTffi«*n«^k^ (b) 
li. |ij3$©iiy^<^*KS4i«filftA;U<K>^lcJ:oTx 
;^x;Hk*n/-c^»«:T'a5oT'£.J:L''c 

ta-&*!!KDlJi^lcfct^T«!lg^*nfc<k^%a)S^MxXx;U 

xii^p i^*>Mxx7^iK)WMic<is* 
[0 0 5 9] *5gwiC3b^<)^«ik-&!t«i) [II] ^^:^^t^ 
Tffiffl*n*7';U3-;u«»®5"Soflfi:&z'aBS^k^ 

(c) lil fgiro7kM»«^Wr«C<i:fi«i2.gTfe5» c:^) 
J:-53S:<k^ (c) t LTtt. — ffiZ^U^-Jk — fiffi7 
xy— ;k — fli7'5/y'il/3-;k SfitflCCtlS©*® 
gti«K^I|cofiai*);u#>Klc J: U xx5^;Wk*nfc<k 
^^l^iPPtf 5tiS (UTx ^3H*t.#46T-(k^%l 

(c) i:^«;t-«) o 

[0 0 6 01 CtiSOfT't. Be^St3~l 8©iiatt 

^UP-yUXttR^as-l 0<D— flB-><'P7';l/q-;U«' 

Tt±. M{*«tE:ttx iim«xli»i6S«ttiD:rp/<y-;u 
(n-7p/V-;k 1 -p«^;i/x^»/-;HfS# 
€,-) , a^ttxt±^Jii6^tto:/^'y-;u (n-:^^iy- 
;k 1 -^^;uyp/\V-;k 2-y^;u::!'p/V-;u 
^^^tJ) . iiattXtti^«Sitt©'^>'5?y-;U (n- 

^>^iy-/k 1 -y9^;u:?^i?y-;k 2-y^;u7'? 

^KattcD-^^+j-y-/!/ (n-^+tJ-y— ;k 1 -y^ 
yu^^-Sty-yk 2-y?;U'<>^'y-ik 3-;><^;U 

y-;u (n-^:r^y-;k i -p«5^;i/^4r-y^y-;k 
2-p<f^;u^+t*-y-;k 3-y^;i/'s*-9-y-;k 4 
-y^;u^++J-y-;k s-yf^yU'x^ir-tty-yk 2. 
4-5?p<f^;U'<:/^iy-iU««^c) . sis«extt»(S 
^tta)5!--J'5fy-;i/ (n-:d--j7-5jy-;k 2-x^/1/'N 
+-9-y-yk 1 -p<f^;U'\:?^5'y-yk 2-y?-;u^::^ 
^y-;i/««^t?) . lla«x^^««»l«oy:^y-;^ 

(n-y:^y-;k 1 -y5^;U:i-^'^'y-;k 3. 5, 
s-K'Jp^^yU's^l^-y-y-yk 1- (2-^^;l/rptf 
;!/) -3-y?;u:r5iy-;u«*-&fc) ^ HiKttXtt^ 
iig^ti5®x*y-;i/ (n-7^*y-;k i so-7=*y 
-;l/§*#tj) . iEiH«Xt±5*iS»«©'?>x*y-yl/ 

(n-^?V7^*y-vu^«#t.-) . iim«xti»(iSlgtt 

<DF7^*y-/U (n- Kxfty-;k iso-K7=Ay 
-;l/^^^tr) . ilSgttXli^ilSSSttOhUx^jy- 
;k ia«S*Xtt«IISIg«©xh ^xfty-;U (n-5Fh 

^7^*y-;k i s o-xh^7^*y-;u^*^tr) ^ 

ilig«fX«»ilS^tt<D'^>-5'x*y-/k fi^ttXtiiJ 

iiB^tt®'s+-y-7^Ay-;i/ (n-'\4^-9-x*y-;k i 
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SO -^^^'rtiy-im^-^ts) s msmut^tsm 

Ay-;U (n-:t^'4fx*>/-;l/, i %o-:t^99ti 

[0 0 6 1] it^ (c) tLTlt^mo><t^ 
(c - I) ig^S(1~5<DflgBfififliiffi7';U3-;U6^6^ 

If (c-i I) mmm6~^ 8(Dmsm^mTll'^-Jl' 

[0 0 6 2] ±iB (c-l) ^«®y';U3-;H 

fc. ±IH (c- I I) «»®7';U3-;n a©*^«^t^ 
[0 0 6 31 ±IB (c - I ) Bg»07';U=i-;Wi. 

Tili. 1 ~ 5 <r>mmi^(0Tf\^:3-)u-sutE^m&L 3 

y^iy-/k x^ty-;k n-rn/'Cy- 
;k n-:?'^i/-;k n-^>^y-;k iso-:/p 
/\V-;k iso-:7^»y-;k sec-^^^iy-yk 

S«14t®i^ilit^5SJiS6^6^in-■^^^y-;k n- 

[0 0 6 41 —^5. ±fB (c-l I) ^6i<DTlVZ3-)U 

t±Be«a6~1 8«D5JIS^tta)y'/Ui]-;K)'^^tfe*ls 
<fcyMi*«)li:t±«y;i«. n-'N^-y-Z-Jk n-'s:?^^! 
y-;k n-:j-^4'y-;k n-/:^y-;k n-x* 
y— ;k n-'>>5^*y— ;k n-KT^*y— ;k n- 
xh^x*y-;k n-/s+-y-7^Ay-7k n-^-tf-Si 

x*y-;k I s o-'s+t^-y-yk 2-yf^;u^+it 
y-;k ^-yt^}U^^:r^y-lW 2-y9^;i/'Nr$y 
-;k i s o-'\:/'4iy-;k 2-i?^;U'N+lty— 



;k 2-*<f^»y-;k i s o-:t'5'^y-;k 3, 
5, 5-h'jp<^;u'\+-y-y-;k iso-x*y- 

yk i s o-5r h5x*y— ;k i s o-^4--9-xAy 
-;k i s o-:r<^^x»y-;k 2, 6-5?p<?iU- 

4-^r^iy-;ustf:pif6*i«. cnsrotfTt, Jft 

Jg*aStt<0®*.6^6^^a6~1 2<7)7';Ua->I/i?»$ 

n-'NT^^y-zk n-:j-j^^fy-;k n-y±y- 

Sli i s o-^y-Siy-lW 2-x^yU'^4^-9-y-yk 

3, 5. 5-i-Up<5^;U'\+-ity-;u§®5jiifiasi«7';i/ 

[0 0 6 5] ±IH (c - I ) fiE»t (c-l I ) 

(c - I ) fig^Ji: (c-l 1) mi^tO 

5<llRlt^3B«e:t*^6 1 : 9 9~9 9 : 1G)®Hlea55 

Jb^Stt. ±i3©ib»46 0 : 4 0~9 9 : 1 OEHttfeS 

2:<!:tf»$L<, 7 0 : 3 o~9 9 : 1 cDSHlc^SJl 
.i:fi«J:y»$L<, 8 0 : 2 0~9 9 : ^<Dmmlc&^ 

9 9~6 0 : 4 0©©HlcS^Ct6WS L<s 1 : 9 
9~5 0 : 5 Ofl!)eHKS«c:tfi«J:y»$L<x i: 
9 9~40 : 6 0<7)®HtCSSCt<j5at,if* Lt>o 
[0 0 6 61 *^B^l!:A^A^i.<b^!i«5 til] ^C^5l^T7';^ 

zi-)um^tLT^tti^^t^'\^ (c) zkKttja^ 

iHB^tcfct^T^J^i-nfc^b^lKOilFSxXT-zk kf 

[0 0 6 71 dCT. ^^f^iUf^t-^^it^ [II] (Cte 
t^Ttt, ■(b^1«ll (a) . (b) S0= (c) tLT. TE 
fb-&% (a' ) , (b' ) Stf (c' ) : 

(a' ) 1, 2—></n^:ir^>':^tl)l^>m. 4— > 

-^□^+-fe>- 1 . 2 -v'iizki^^MMmc^ns®^ 

M*?5S. xX5i^;l/RIfM/\py>'-fb«Sl6^6fe^^J:y^ 
If+lSia. (b' ) xf^U>-Jf'J=l-;k ^Pt^UV 

^fya-;k :?^^L/>ifU3-;k 
>9^;u-jf'j=i-ik -:^x^u>^f'jp-;k e^^ptru 

>-JfUa-;k v':/^U>^^U=]-ik 'J<f*J-iz*J>. 
'ji^yir^z/=f-iv^ijzi-iw a£mc^-n6©xxx;Kb 
%lA^6&SSJ:tlStf*iSl a, Srf (c' ) n-y^ 
y—i\/^ n-^>^iy— ik n-'S+-*ty— ;k n-A. 
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x*y-;k \so--?^y—iw iso-^o^ty- 
iw \so—^^-*fy—iw \so—^-^^y-)W 2 
-xf^ji/^++^y-;k 3. 5. 5-h'jyf^;UA.+-9- 
y-;k n-::f^iy-il/<»:n-'\++fy-;U<!:<DS^Z 

z;ba-/k n-:?'^i/-;Ui:n-:i-j7^i/-;utoS 

n-;/4'/-;l/(!:n-x*y— ^I/tOig 

^T'yi/^-^k n-^^iy— ;u<t: i s o-'s^^-y-y— ;u 
toS'n7'>i/=j— n-y^y—iut 'iso-^y^ 
y-i\/L(Dm.^-ri\^^-iW n-y^y-)Vt2-:si=^ 
i\/^^-*fy-i\ft.<r>M-^TiV3-tw n-'^'^iy-ivt 
3, 5, 5-h-U^5^;l/'\*-»ty-;U<!:®g^7';l/a- 
Jk I s o-74iy-;Ui:n-/\:1^+>-y-;Ui:£DS^7' 
;Uzi-;k i s o--?''Sfy-;U<tn-'^y^y-;U<»:fl? 
jl^7';m-;k i s o-:?^■$^y-;^i:n-;t^'^ly- 
;^<t®ig^y';^=^— /k i s o -y^y—i\ft. n -y-i- 
y-;l/i:CDil-&7';Ua-;k i s o-T^f y-vut n- 
xAy-;ut03i-&7';i/a-Jk i s o-:;^^iy-;i'i: 

i s o-'N++*-y-;l/t©S^7»iU=i-;k \ so-y^ 
^y-H^t i s o-^7'^y-;U<l:<D;1^7';U=l-;k 

i s o - :f ^ y -^u <!: 2 - x^'vU's+^-y-y -;u t ©-s^ 
T'yi/zi-yk i s o-:?'^'y-;u<!:3. s. 
^;U'\+-y-y-;i/fc©s^y»/u=j-^k n-^>4iy- 

;Utn-'\4^+>-y-;l/i:©51^7';U=l-;k n—^vV^i 
y-;U<tn-'S>''^zy-;U<i:<D-S-&7';m-;k n-'^ 
y9y-lUtn-:t'y^y-)l/t(DS.-^Ttl^^-)W n 
—^V-S^y-^Ui: n -y:>-y-;l'i:W>1^7';U=l-;k 
n -'^^^fy-^Ut n -T^Ay-yUttDS^ZJU^- 
Vk n-o^y—ivt \ s o-^:^-*)-y—l\^t(DS.^ 
th^^—jW T\-Ky^y—i\/t. i s o-'N>'"^'y— ;u 

iiO-S^T'iUa-^k n-^V4'y-;Ui:2-x5';U'\ 
4^+^-y-;U<!:0!)S-&Z;H]-;k n-^v^^y-yui: 
3. 5. 5-hU^f-;l/^4^-9-y-vU<!:®-S^7';U=l- 
;k i s o-'0^iy-yU<!:n-^+-9-y-/Ui:<D-S^ 

z^m— ;k \ s o-^y^y—)\/t.n-^-f9y—i\f 

tOS^T'/l/P— ;k ! s o-'0^»y— ;Ui:n-:i-^' 
4'y-yUi:<7)-S^7';Ur]-;k i s o-'O^iy-^Ui: 

n-y-)-y-)Vt.<r>'M.-^7)\'Z^-}W \so-^z/^y 
-;Ui:n-7=Ay-;U<i:©-S^7';uri-;k iso-^ 
>*y-;ut i s o-'\+-9-y-;l/i;©g^7';HJ- 

;k i s o—0^y—l\/t i s o— ^■^^y— ;U<!:fl3 
•S^Z^Ua— ;k i s o-'s>^'y— ;U<!:2-x^jU'\ 
++fy-;ut©S^7';U=i-;k i s o-^sv^iy-yu 
i:3, 5. 5- huyf^;i/'N+-y-y-;ui:a)S^7';i/=i 

-;k Mmc-?-n6©xXx;Wb!t!!!li)''6^«gf<fcySlf 
[0 0 6 8] ±fB®{b^ (a) ~ (c) *fflt>TXX 



(b) t<b^1«J (c) tO^StLTJi. (a) fliSlS 
1. 0~1. 5^fi. »$L<t±1. 05~1. 2^fi 
[0 0 6 91 $fc. "fb^ (b) t<b^!|4l (c) t©t 

i:*i«T*S«<llR)lJ:aS*Jl<i:6'>6 1 : 9 9~9 9 : 1 (Dig 

*lij#.6^6l±. ±iB©Jt(il : 9 9-8 0 : 2 0©SH 
fcfiSC L<. 5 : 9 5-7 0 : 3 0©eHP: 
feSCt<)'«<J:y»$L<. 1 0 : 90~60 : 40©ig 

[0 0 7 0] 2^^^(cti']b^%<b^ [I I] T'&^l&mA 
^ffli*;k1?>MxX7^;Mk^%il±. (a) (om^iHt. 
(b) SI? (c) ©7';Uzi-;Ufi£5J<!:*^^lcLfc*P-p 

ibtt«®^TX«:ilftMrFT'liniaL^tf6. xXx;l/ 

fbf *ili:tc<tyW@*ti«-o • 
[007 1] {b^ija (a) t LTSK8i3g^#<Bi 

*;^/:l^>^fi»y';l/a-;^x;c?;^*fflt^s*i^. « 

5tsi{b^1*i (b) mt (c) t LT^K7';HJ-;u© 

ti. xX5^;l/SEJS5JSlcJ:U*llWtc6^)b^«'fb^ [I 
I] *?f5ili:tRl«6T'S5o 

[0 0 7 2] *81C. ±i20DXX7^;KbSCStCfct^Tffi 
ffl;*n5xX7^;UfbMJS<»:LTtts 7';i/S 

(D7'/u*'JSJS^; /f^ h;ux>xii'<t^>^. y5i>;^ 
cnstD^'Tt.. ^en/cfb^tss [II] <D^-i)D3i<»p 

Bui5xx7^;wbMJ®«D<5fflai±. mx\,t. m.UT' 

£S^«St/77U3-;U^»mMlJ:3*LT. 0. 1 

[0 0 7 3] Sfc. ±ia©xx5^;U'fbSJSic*5tt'5Si6: 
iSatLTttl 5 0~2 3 0°C3b^J5^*tlv il^3~3 
OB#F^T'S^{±^S-r«<, -S-LT. xXT'ykfbSJSl^T 

7^;Wb^ [II] «^§«^;t*i«T'*«, 
[0 0 7 4] ±fB<Dx7.7=■;^fb5I5^c^>t^Ts fiy^tf. 

<b^ (a) i: LT<lffl*nS^<ffiA;l/#>Sia6St>{i 

*oDii®(**f'#-r % * yu?K=*^->;i/®fi« 2 {IT'S y ^ 6^0 

ib^ (b) i: LT1Iffi**i^{k^%l6^Wrs*MS!fii« 
2fflTa65li^s SrB^%ll±x il^. TfB^ (A) ~ 



(11) 



4tBi2 0 0 2-9 7 48 6 



(E) : 

R2-X-R1-X-R2 (A) 
r2-X-R1-X-R1-X-R2 (B) 

[0 0 7 51 

Mki] 



X X (C) 

\ / 

[0 0 7 61 
Mb 21 




(D) 



[0 0 7 71 

r2_X-R2 (E) 

'toKSs^su Riiifb^w (b) Kzmkt^im 

( c ) tJ:fi5Rr % 1 <i©*[KS««-r S-fb^tD^S* 

Sf) TS*tl5'fb-&%l*S-^t-5t(DT'fe^<, 
[0 0 7 81 ±IB3S; (A) ~ (E) tcfcltSXTSStl 

±^6'!'J^#t^<SIRl^cS^c:tJb^6<^:U»^ L<, -yyu 

[0 0 7 91 ±faS; (A) ~ (E) iCfcL^TRlT-a* 
n^aii. -fb^ (b) tLTffifflS-n5*^©«2^ 
Wr5<b^6^6*KS«[*t.''fcg|»TS«o 

[0 0 8 01 -fb-^^i) (b) i:LT2fiB7';U3— ;u*fflt^ 

sii^. Rn^x-7^;^^^^^A,Tt^T^>J:t^3!)^ -s- 

©BefSaii2~i OT*S«c:i:<f»* L<. 2~87?3& 
-;k -f=f-\^y^^)^-\W 1. S-T^'^iVv^^-Jk 

^b^6-6*i^«^l*t^fc^<?P^f6*^«o 



[0 0 8 11 ^fcv ■fb^%) (b) tLT2fiiy';UP-;U 

©ts^^fflu^5«^> Rni^^S[2~i 0 (*yif 

$L<tt2~8) . JS^Jg2~1 0 (J:y»^L<l±2 
-5) ©IS'&«l©^T'feSCti?»$Lt'>. C®*-5 

-;k h'jx^uxfua-;k xh^x^uv^'jzi 
-;k '^v^x^uv^^'Ua-yk v^yptruv^^'Ja 

-;k hU>^PfcfU>"5^Uzi-Jk T^h^^PfbV-J^' 

ya-;k '^>^J7^ptfu>'5'*'Jp-;k vf:?^?-u>i*' 

g3-;k h'J:?'g^U'V?"'J3-;k x 

up-;k '>;>4i3^5^uv^»''Ja-;k 5? {^:i^-y=f- 

jb^f' J p-;u) ^©^b^%3b^63^cs^»«l^t^fc«»3^^5^ 

[0 0 8 21 ±IBSC (A) ~ (E) U:tittSR2T'SS- 
-fb^ (c) t LT<£ffl*n«7k»S* US 
Wrs<b-&i|&<)'^6*ig»*l^tNfc^ST'SSo R2©^ 
^Sli T ~ 3 0 T'S S C i: L < . 2 ~ 2 4 S 
c:i:3{»«J:y»^ U<v 3~1 8T'fe*c:<!:i?3-6lc:»^ 

->-?P7'/U=l^;i/». 7';l/+;k>'5'P7';U+;U». 

[0 0 8 31 ±IBR2T-«*n5»a)5^. 
Jct^o b?^Sj3~1 8iD7';U+;U»i:LTl±. Si^WlC 

[0 0 8 41 cnetDZiU^/USroipT't. iS^ttOT' 

Sti SWTOfe^tfJf* Lt\ *fc. ^Sfi^ttOZil/^^ 

J-X±fl)'fe©6W*L<, ;^igfflS14©SjS]b^6Be^ai 
8JJiT©t>®i?»S Lt^o 
[0 0 8 51 $fc. ±IBR2T'SS-tl5S(D-5-6. 
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<!: LT(i. SSI • llD7j<»»SStt®ajtJb^6«S^a6^6 
[0 0 8 6] (c) tLT±fB. (c - I) Rlf 

(c - I I ) © 1 ffiZiU^— ;i/©S-&7';l/a-;i/*fiyi 
-rs^i^. ^i6n^<b^% (a) ~ (e) tcfcttsR2 

©•5-6 (c-l) fi2»i::ffi3R-r57'/U+;USl±m^|»l 

[00871 (c- 1) fiE^jtcd&jR-rss^ai-s© 
a. xg^^i/». m.m^5Lii^t$m'^(oya\diim. mm 

[0 0 8 8] ffi:^. ±iB5* (A) ~ (E) iZ^lf^R2 
(c- I I) fi£^JlcS5l5r*7';l/=t^;U»ieeiR 
Si[6~1 8©7';U+;USTfeS3b\ *i-St4©Sjt3b^6ti 

[0 0 8 9] (c-l I) ^^iz^ifk-t^mmm 
6~i s^T'yu+ji/SitLTii. M.i^mzii.m^ii. m. 



S. n-*^7^jUS. n-y-;USs n-x-^/USsbW 

3, 5. 5-hU;<^;l/^+->;US!e?Sf^ Lt^ 
[0 0 9 0] <k^!tel (c) tLT (c - I) fiE 

»(3!>y';Ua-;UStf (c-l i) ^^OT'/m-il/^S 
l^SJS^. ±IB^ (A) . (B) » (E) T«n«fb 

® H— 5J?4'(C?^-r«20®-^^R2T*S*n« 
Z;U+;l/»©-3?/>« (c - I ) fl6»lCffi3lE-r«S7?6 

fft*3B« (c-l I) «»ic*«-r«»T'a65xxT^ 

iXx;ua3b^±6lC (c-l) fi£«lcfiJl5-rs»T'fe5X 
7.7^;l't. 11— 5J?*tC#?i-rS20©— 9g5CR2T« 

*nsx7.xji/a6>^^ic (c-l 1) fiE^icftjR-rss 
■?»5x;;^7';l/t©S^» 

(3) (Di:©i:©51^x lc55-r^«<Dt<D^S^-r5o 
[009 1] *5IWlc<)^6^S<k^ [II] ^!:tet^T^is 

[0 0 9 21 Sfc, (3)©a■&^^:£t^T. 0i:©i:®$* 

S%J-X±T'feS2:<i:fi«»S L<. 1 0MM%W±T'a5« 

lc<fey»«L<x 2 0Ha%JJ(±T*S«i::tii«ltft»« 

[0 0 9 3] *6tC. ±fBSC (A) . (B) . (E) 0) 
R2©3-5. (c-l) fiE5J<D7';up-;n::S5R-r-5R2 
t (c-l I) fi£^J®7';U=l-;UcS3t5t-^R2t£Oii 

'±^7lti^T'i^^m^\,z^^>^ZLtiS'^^ : 9 9~9 9 : 
i®iSHlcfe«c:i:fi«»*Lt^ *6tc^fc. 

9 9 : 1 CD®HlCfe«Ct<?i!f$L<. 70:30~9 
9 : 1<3DEHlcfe52:<!:6^<fcy»* L<. 80 : 20- 
9 9 : 1 ©eatcJfe^iliiiPa'fe.SSLt^ $r=. 

iDTk^iBfisitatf stsis* «fc y mm-^wL^.t^ 6 

±iB0DJtJ±1 : 9 9~6 0 : 4 O^eHlcSSili:*?^ 
$L<. 1 : 9 9~5 0 : 5 0®KHtc^Sc:<t3!j«J;y 
»*L<. 1 : 9 9~4 0 : 6Q(fmmn^^Z.t.1^m. 

[0 0 9 41 *5l^t::<)>i)^^<b^ [II] icfcL^Tfi. 

±ia©x7.7';^^bS^5^c^5t^T^6^^*^b•&!H^tf±lB1$ 

(A) ~ (E) T-S^tl^feflDT'SSH^. ±iHS; 

(A) ~ (D) T*«*ti«<b^%i®a-soia«*34r- 
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ffll.>T'fc«fc<. ±ESC (A) ~ (E) T«n«<b^!ia 
*Sl^lc6^6^«fb^ [II] iiV ±ia^ (A) ~ (D) 

T-s**isfk^<D7-6a)t^-rnt.^$r±iE^ (e) 

[0 0 9 51 «f=v *%^lCA^6^*ib^ [II] *i«±iH 
(A) ~ (E) T'«*tl«<b^%)<^>3-e®2aJ.X±0 

l>. 

(A) : 0~1 0 Omo ! %. L<(i1 ~9 9mo 
1%. *6tC»$L<(i5~9 5mo 1% 

(B) : 0~1 0 Omo I %. SfS L<t±1 ~9 Omo 
!%. *6ttiffSL<tt2~8 0mo I % 

(C) : 0~1 0 Omo ! %. ff$L<li1 ~9 9mo 
l%x *6lc»SL<li5~9 5mo 1% 

(D) : 0~1 0 Omo I %, iff* L<«1 ~9 Omo 
l%s S-6fc»^ L<tt2~8 Omo I % 

(E) : 0~9 Omo I %» »$L<til ~8 Omo I 
%. *6lC»$L<t±5~7 5mo 1%, 

[0 0 9 6] afc. dJlT'tiv m&^t. LT±i3<b^ 
(a) . T'/Uri-yU^^t LT±fB<b^ (b) . 
(c) :£^-n^n«t^rwXX7';KbgJSt::-:5t^Tia^L 
*fl^tcA^6^«<b^ [II] it. *®«?-«flcte 
tt^M^»a)«3t3b''±fS<b^ (a) tcSJRTStfDT' 
fey. 7'JU=l-;UfiE»oa3t6^±iB<b^!|«l (b) 
Xl± (c) t::S3l5-r«*>OT'fe«ISU. ^©SBt^a^tt 

iB<b^ (b) Stf (c) aiTi\^^-iUt. ©xXt^;!/ 
{bEJStcJ: y ^SJK^^ffi^^U'TJ^vSrxXT^yU'fb^ISi* 

llg^^^flliA;l//1?>MxXxiWb^«ti« c t jC^pTSE 

[0 0 9 7] ?i<D^oizLTme>n^it^% [I 
I] tttel^Tti. ligSSCS±OKillIS^-lCK<b7klg»fl« 

Cfl!>J:-5&Be{b*iSSt LTli7';l/+;US6W^ L< . 

[0 0 9 81 Ja±. *^0^ic*^6^^fli3^^^<i*;u<i?> 
^x;^5^;Wb^<tLT5fil&^b^!K!I [I] SlHb^lS 

[II] ^^•^t^Ti^^0^Lrc^l\ *^^fD:!$s«>iiiifiE!R!iii 

CO* 5 SBi3SSC#fii*;l/?K>ffixX7^;Mb^!|!!il*S>S 



*>itSiiiSiC^fiffi*;l/':K>Mxxx;Mb^ (»S L < 
tt±^fl!)<b^ [I] Sl//Xti<b&% [II] ) 

atc^i^t^^:^'M^±st^<i<. ai3Sic^ffiA/U'i?>Kxx7^ 

5 c t i)-' s . )$ji«i-;4«aBg!t&^fi»*T- 5 Ha%w 
±#^-r5c: L< . 1 oMa%ti±^wr5e: 
tfi«j:y»SL<. 3osa%jet±#^-r*ctti«*6 
iCcfcy»*L<. so sa%ix±^wr s c t fi«at,» 

[0 0 9 91 ^fc. *5l^©;$^«l^*^ifi^%^!:^^t^T. 
6^<)^SB§ssc*ffi*;u#>®xxx;Wb#«Kiittirc«s 

LTi±. igJl^^ffiAyUjJt^^xxxyWb^o^s* 

;i/-¥>3 -j^xxxT^/u^o^^^T^ss-r sua 
SC^ffi*;i//i?>Mxxx;Wb^Wi^©x7.x;k ?Ky 
^^y=i-;k ?Kyif:i;Ux-7=yk ^Oyn- 
;ux— 5=^jk i/yia-Vv <Ky->P+-*t>, Ji—yi\^^ 
PX~-7^/HiF©13g«aWr«^«-»««t« LTfflL^T 

[0 1 0 01 C®J:3lc^*#Wr«^fi8>t« 

<b^%1 OOfifigpicisfLT. ^+iJ.X51-©S!^*^^-r 
1 5 0 mmmLTTto S e: i: L < . 1 

0 0 aagptXTT'fe^ c 1 6^ J: y Lt% 

[0 10 11 :^fF^f^(07%:siismmiWt. 

fiffi*vu^J?>^xxx;Kb-&tt*#wr 5S>4tc7 * x:7 
*P^*;?t-hib^l)*iB^LTSSt.©T*fe«o JJi 
T. *^^t::6>A^57*X7*P?:t:^-h^b^lf3 

[0 1 0 21 :^mm{zii^t'^^y*7.y*a^^^-bit 

■^^tLTii. TIB— ®^ (2) 
(R30) 3P = S (2) 

(^fp. R ^itmrnm i ~ 3 o ©K^b*^sxti7k^]^ 

?«aU #R3li?-*l-?*lill-T*t.S&oTL^Tt.m 
<x ■(lL^T0DR3i£j«*iRS^^TJ6«lg#«^<. ) T 

[0 1 0 31 JilB-ffiSC (2) l!:fc(t«R3tt. M^Sfc 

1 ~ 3 0 ©gfb*^sx(i*^i^TF* *i\ R htm 

1 ~ 2 4 (Dil^ttXtt»KMttCD7';U+;U». 
a 2 ~ 2 4 ©iaiS*exti5^«^«©7';U^ 
Si[5~1 3(Oz/<7nT}l'df-)U&5Utyil'^lUz/^aT)\/ 

S«a6~i 8a>7'y-/P»xi±7';U+;U7'y 
B5^a7~i 9©7'y-;uz;U4^;u«^cDt^-r 

[0 10 41 R3tLT»«LL>ge^ai~2 4tD7';U 
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e c -:f^l\^m. t e r t -y^li^m. 

x{±»iiga^tto T->im. mmitit5Lii^mmiR0 > x 

[0105] $fc. r3<»:LT»^ Lt^Belga2~2 4 

-tr^yus (^U'T/i/S^) , mm^it^tm^<Dy± 
^■b-nm. iiiattxti»ttiittO'r=nz^;u®s bis 

[0 10 6] R3i:LT»SLt>K^li[5~1 
3 0[)->^P7/U+;l/gi:LT(±. i/</Ci^>=f)US. -> 

cDM^Sttff^^tj) . -Jyt^iU'y^^a^-y^ji^m (± 
T©glftse{**$t.-) . J:f-i\^'>-ifa^y9)\^m (^ 

/Ui/^^P'-sV^/l/a (^Ta)g^Stt»=&^t.-) s 
;Up<^;U->^'P'^>^;US (^T©M«S1tf**# 
fe) . hU;<^;Uv"?P'<>^;u» (^T<^)SjSS14<* 
^^tr) . v^x^;U->^p/<>5^;U« (^T®a«S1S 
»*^tr) X x^/Uv'^^^jUi/^'p/O^/PS (^T<0 

^;l/->^p^>^;l/» (^Tfl!)SiftS14(*«^t) . il 



(^T©a^Mi4<*«^t.-) . i^- (mm^ii^tm 
tt©) 7Ptf;u->^P'^>^;us (^ToaiSSltflc^ 
^tr) . ilffittXt±»(SBKtt©rPbfyl/x^;l/p<?;U5/ 
^P'O^yUS (^T<!DSJftSfS<**§tr) > p<^;l/-> 
^'P's^^v/yUS (±T<DSfeSiS{*«^tr) . S^^f^vU 
^K^a^dFi/ilS (^T©il»S14{*«^tr) . x^;U 
vz-^p^N+i/^US (^Ta5aiftM14<*«^t?) . 
XliiJiKSStt^yptfyU-V-i'P^+i/yl/S (ifeT^Hift 
S1Si**^t.-) » xg^yM^^ue/^p-N+i/ibg (^T 

(^TCDS^Sttflt^^tr) . v^x^^yUv'^P'N+i/yU 
S (^T®SSStt<*S^^€.-) , xg^;U5?p<^;Ui/^?P 
vvrf-i/iPS (^T©SSSStt»*-&t?) . ilSttXtt» 
iSa«o[):^pfcf;l/;<^;i'>"?p'\+->;i'S (^tcdSIS 
ai4{**#tj) > ii$sttxi±»iia(K«©:?'p tfiux^iu 

i/^P's+i/yua (^T0D§jSS14<**#tr) , i^- 
(il«ttXtt»iiSffl«o) ypb^yUS/^'P-^+Sz/US 

Ptf;Uxg^;Up<g^;l/->-J?P'\+v';US (^T®BJaS14 
»=&$fc) , yg^;i/5/>>P'\:^^;l/» (ikT©B8IS1t 
X ^?;'<^J^->"?P'^3^^;^S (^TOB^SS 
tt<*«^tr) . x^^jl/i/^p-^r^^jUg (^T©MJSS 
14(*«^t?) . iESg«Xtt»«5^tt©:^pfcf;u->^P'N 
7^;US (^T©Bi$Me«:*-^tr) . x^;U;><^;l/>/ 

^;l/>/-57P^:rf^;US (^T®BSSS14i*«^fc) . x 
5^;u-:^;<^;u->^P'\:/^;us (^T©BSimttft^^ 
tr) . iSi^ttXti5Jiifi^tt<D7Pi:f;Up<^;l/->^p^:?' 

(^T©BSIS1tf*:*^«5) , BattXtt»«« 
«©3^pfcr;ux5^;u->-?p'\:r^j|/S (^T©aiftMtt 
{**^tr) . 5?- (il^ttX«5JiK^tt«0) ypif;U-> 
^p/\^f^;bS (^T©a«iSte»*^t.-) . ®^«X 
tiiHfiSlttorp fcr;Uxf^;l/y f^;US/^^ P'^rg^/US 

[0107] R3tLT»^ Lt^K^SI[6~1 

8(357U-;l/»tLTtt. 7ix;US. -fyf-ll'm^i^ 
mifSti^o $fc. R3i:LT»$L0^a«St6~1 8 

Sttft^^tr) , ^'y*J}\^m (^T®B«S1Si**^ 
t?) V xf^;U7xx;l/S (ikT©B»Stt<*^^t?) . 
iS^ttXtt5^(SI««<D3/'Ptf>U7i=JUS (±T<DB» 
Stt<**^€.-) . x^;Up«f^;U7i::i;US (±T©BgS 
Mtt#«-&tr) X h'jy^/U7iXil/» (^T<DBJftS 
. iaMttXtt5MKffltt©:/5^;U7xx;U» 

Ptf;U^?;U7ixjl.» (^T0!)B«S14»*^fe) . 
v^x5^;l.7x-;l/tt (^T^DB^^Sttft^^fe) v X5^ 
;b>>.?<5^;U7xx;US (±T©B»Si4ft«#45) » x 



(15) 
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h5/^;U7iz.;us (^TOS»Stt<*S^tr) . il 

S (^T©!1«S14*«^€?) . iliattXtt»«ffltt© 

^:7^;U7i-;U» (^TG)MSIStt«:€:-&€r) . il^ 

[0 1 0 81 iSiz. R3^:LT»^LL^l5ga7~1 

^>'Jl\/& (^T©B»S14ft^^C-) . S?;>£5^;U'<V 

^;U7x^^;U» (±T©BSSM1±**^t») . ->■■;>« ^ 
;l/7x*5^>US (^T©S«iS14»«#t?) 9ifmif& 

[0 1 09] :^^muf't''^y:t7.y*a=^:t^--Ht 

^tLTlt. ±13-^ (2) T«*n%'fc©©1'T* 

R SAv^^a 1 ~ 1 8 ©ttfKttXl±5JilSr^tt<D7';U 

[0 110] ±iB-flSiC (2) T«*n57*x:7:i-n 

>';U7*7.7*P5'*^--hx h'J Kx->;U7*7.7* 
P^*#.-h. h'J h'J7=^->JU7*X7*P?^**- 

>^f7'->;U7*;^7*pf^:t^-hv 

h'J:tU'r;U7*;^7:i-P5^:t^>-h. hU^iH 

i-y+5/b-;U7*:^7*p^**— 

;Ui^-7x-;l/7:i-7.7*P5^?r:*--h. h'JX (n-:^ 
Pfcf;l/7x-;U) 7*X'7*P^*:*.-h» h'JX (-< 
v7Pt:;U7x-;U) ^^X^^P^^I-^— h. hUT. 
(n-:r?;U7x-;i/) 7*:^7*P5^;f 
7. (-f y:??^;U7x-;i/) 73i-:^7*p^**- h 
g;^ (s-:?^?-;U7x-;u) 7*x:7*p^**-h. 
- H'j:;^ (t-:?^;i/7x-ii/) 7*:^7*P5^*;?.-h 



[0 111] *:M^lCfcl,^TfiM5-n?.7:J-X7*P^ 
*4!.-h{k^%i<Dffi-&fiit!|tlcS'Mi-n.5t)<DT'ti^t^ 

0. 0 5K«%tLh, *y»*L<liO. iafi%JX 

• Da7K5»fi$S£i£<oe^2>'e. l < » i o ss% 
[0 1 12] 4z^^(0)$^^>i&fa^!)%(i« guj^c^Bi^^ 

y*7.y TtWj-:^^- Vit-^m^m^ LT^S'troTSS 

[0 1131 :«:^^<D;$a^5Amm!|^(0fi^1i. 

>j >Kx;?.7^;ust;su >Kx;^x;W)''6e:?>P<fe US 
If fts'j/ft < 1 1. 1 a® u xt^^E^r « c t 

7';u*y-;k x-7";uS7';UP-;u<t©x;^7';u 

[0 114] MftWicttfiOjIlf. U>»x:^5P;l/i:LT 
itx hU7^;u*7.7x- sg-^v^yU/ivX^x- 

-h, h'J:i-'j7^;U*X7x-h. |«yy-;U*X7x 
^rxS'/l/^J^X^x-h. hU'\^itx5';l/*X7x- 

*x7x-h. h'j*U'r;u*x7x-hx h'J7xx 

;U<fxX7x-h. hU^yU>?;U*X7x-h. hU+f 
u-;u*;^7x-hx ^u>?;u-:^:7xx;i/*7.7x— 

+->Ux;U-:?-7xx;u*X7x-K§;^'J>ffi 
x;^x;utLTtts ^y:?'9^;U7->y K'i^x:7x-h, 

7x-hv =Eyxh5x->iU7'->«y K*X7x-hs t 

yKv-si7=->;U7'->-y K*X7x-h. ^ys^^+fT^-^ 
;U7»->.y K*;^7x-h. ty'^y^x->;uy'->y 
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K*X:7x-h. v^hUxv/yUT^S/^y K*X:7x- 
X'7x-hx y^'^^fxS/Jl/T'S/'y K*X7x-h. >^ 

T'SV. 7Ptf^U7^^>. ^^^jUT'^Vx ^V^^yUT'S 
v'\><^>l/7^^>. v'X^yl/Z^Vx -jyu}d}VT^ 

h'Jx^yUT'^V. h'J3^Ptf;l/7' = >. h 

= >t<Dffi§;ifi^<k'JVKxX7^;U<tLTt±. KUX 
• i^^^pp:rntf;u*X7x-h. h'j;:^ • -57ppx^ 
yl/?nx:7x-hv hux "J7Pp:7x-;U/1^x:7x- 

] *x:7x-hlf ;ffi'J>Mxx7";Ui:LTt±. v'^ 
;i//i^x:7y'-f i>V-;u*x:7 7'>r hx v^T^v'iU^x 

:77'-<hx i>:i-U'-r;U/^X37 7''r hx i^7x-;U.1-xX:7 

y-f hx v^^Uv';u<^X77 7'-r hx h'J::^^/u*X7^7' 
hx h'J^>5';U'i^x:7y'-r hx h'j^+i/;u.i^x:7 

:77''fhx h'jy-zu^x^^y'-r hx hv^iyji&-7.y 
h'J'>>x>';u<f^x:7 7'-r hx hUKx->;u* 
x^^T'-fFx hU*u>r;u*x:77'-< hx hU7x-;u 
*x:7y'-fhx h'J<>u>^;u*x:7 7'>r h^x ft^^tfs 

[0 115] cnsco^j>it^^:^mm)^mm^m 
sjoD^n-Mstp) T^^^WMti^o. 0 1 --5. omm 

%x ctUff*L<«0. 0 2-3. 0Mfi%<!:&S<fc3 

[0 116] s/cx *^0^a):5ft:;i3^aiaffi%in:fct>Tx 
^om • liD7k»PeS14**6tt:3cfi-r^fc«>lCx 

(1) 7x-;U<fU5;/v^;Ux-7^;U^x<K^^S/{b^?a 

(2) y';l/+;UifiJ5/>?/Ux-x;USx,1C+-><k^ 



(3) 'ifU5/v^;UxX7^;USx<K+->{k^ 

(4) ZU;U*+i>5>fb-&%i 

(5) T'yU+il/^^^v'^Xb^ 

(6) B§3S^X/lf+S/<b'&% 

(7) x^K+5/{bigteK^yxx5^;U 

(8) x#+s/{bffl%i>ft 

<)^5ft?>»<t y s«ti«'>s< itfe 1 a©x<j?+5/^b^ 

[0 117] (1) :7xx;U^^U>'v^;Ux-7^;USx<K 
=lr"><b^%li:LTl±x MftKltcti. :7xx;U>yg->>?;U 
x-x;uxtt7';u+;u:7xx;u^fue/y;i/x-x;U3!ffiy 

TjkT'S^^o ililTL>-37';U+yl/:7xi:yU'if'J->>>VUx— 

^^mmr^i^(D. <9J^tfn-7^;U77x-;U^fU5/>? 
;Ux-7";k i -::^^;u:7x-;U^^'Ui>s>;Ux-x;k 
sec -3^^;l/:7x-;U^f U->>^;UX— T'ik t e r t 
-:;'^;U>'xx;Kf'JS/e>*;Ux— 7^;k ^>5^;b7xx 
jKfrjS/S^VUx-^'ik '\4^i//t/;7xx;Kf« Ji/v^;Ux 
-x;k ^:/^;u:7xxyu^u>/>?iUx-x;k 
;U37 X x;U^ y i/i^/ux-xik y x;U37 x x;l/^f «J i/ 
>>;l/x-7^;k x>';u:7x-;l/<f'j^>^yux-5r;l/§3b^ 

[0 118] (2) T'/U+yU^^US/^^/Ux-T^/USX/lf 
+-><b^%i<!:LTtix aftfi^tcii, xS/;U^^US/v^yUx 
-7^;k ':?>x>';U^U->y;Ux-x;k K^^Sz/l/^^^'J 
i/i/^ux— x;k h'J7^S/;U^^'Ji/v';l/x-x;k 
^7^->;l/<^»J ->>?;ux-7^;k 2 -x^;l/^+->/l/^f y 

x-7^;k hU-?^^p-;u:/p/<> hU^^'Ji/v'VUx- 
T^yk ^v^rx'JXUI — yUxh^^Ui/v^yl/x-T' 
;k 1. 6-^4^'y->v^:d--;U>^'9'U->>^;Ux-7^;k 

ij zi-;U>^^'J i/>^;l/x-7^;u^6^ffll5^T$^. 

[0 119] (3) <fUi/i^)lJiXy')\^mJL^^iyit^ 
%<tLTttx MftWtcttTlB-^a (3) : 
[0 12 0] 

[<b3l 

R*— C— O— C— C- 
II 

o 



o 



(3) 



[0 12 1] ±IBSC (3) tps R4ttg||gSn ~1 80 
1 8©7'/U+;Uv'<7P7';U^;US. K^a6~1 0©7' 
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?fBI2 0 0 2-9 748 6 



a7~i 8©7"J-;U7';i/+;us^<»^WSti5o <i<o 
©T^yl/^-zl/S. 7i:ryuSRtfSSS{i~4©77U+ 
[0 12 2] ^'j->i^;uxxx;USx<K4^-><b-&%)©* 

->vfVU-2. 2-5;'^^JU*^4»yx-t-x 

/ov^x-h. ^ij->-:^/u- 1 e r t-:/^;UA:>'yx 

[0 12 3] (4) TV)U:t^'y^>it^tLTlt. 
Htt:e<)lc(tx 1, 2-x<K:4^->7.^U>. T'/lz+yU- 

[0 12 4] (5) 7';l/+;U:t*->5><b^i:LT 

BftWlCti. 1, 2-X?K+5/:/^?>. 1. 2-X 

^^'y^yiiy. 1. 2-x<K=t^v"\4^-9->'s i. 2- 
x?K4^->^:/^»v. 1, 2-X/:K+>'^-j'^f>, i. 2 
-T.^di^^y±y^ 1. 2-x?K+^->x*>» 1. 2- 

X7K+->'J'>X*V.-1 , 2-X#4^>'Kx*>. 1. 
2-x?)e4^>' hUxAVx 1. 2-x<K+->7^ h^x^j 
1. 2-X,1f+->'^V4i7^*>v 1. 2-X,1f+5/ 

'\+-y-7='*x 1, 2-x<K+->^:r^7="»>. 1. 
1, 2-X/1C=t^5/;d-^7^ix*>. 2-x<K+->y:^7^* 

1, 2-X/1f+5/-l'=l-9-V^3B«fiy3^-p*«» 
[0 12 5] (6) l!^iCxd?+->^b^t LTf*. T 
iS-fiSSC (4) : 
[0 12 6] 
[<b4] 

Q> (4) 

T-S*+l^fb^©J:5lc. X/1f+->a:£ffifiE-r*B5^ 
Il^i^ilSBi^^S^^LTt^^^b^irPtfen 

[0 12 7] flgi^SCx?K^^Mk^<!: LTti. Mi^e^t:: 
itm^Ht. 1. 2-X?JC+>'->^a'\+tt>v 1. 2- 
X/1^+5'5'^^P'<>^^>, 3. 4-X;K+5/5/^n'N4^ 

->U-hv trx (3. 4-X7K+v'5/-i7Q^+i/;U^5=- 
;l/) T'^'^-hx x+y-2. 3-x?K4^S/yjl/?J?;U^ 
ex (3. 4-Xd«+5/-6-^^;i/->^^P'S+-> 
;!/;>< T'v^^-h. 2- (7-:t++>-tf-><7P 

[4. 1. 0] '^:rh-3-'r;U) -xtrp (i. 3- 
'J*de-vy-s. 3' - [7] [4. 
1. 0] 'Ny^v. 4- (T -y^;l/X<J?4^v'X^ 
/W -1, 2-X/1?+->-2-p<^;U->^'P'N4=^1t>s 

4-X<|f+->X5^;U- 1 , 2-X<|f:<r5/->^?P'\:1r-9-V 
[0 12 8] (7) X<K+5/<bfliBfiKtyxX7^jUi L 



Tit, a^*:WtCl±, X<K+-><b*tl/j:K^ai 2~2 0 

7';i/4^;u:7xy-;i/<!:OX7.x;u^)!)^J5^T*s. Jttic 
x?K*^5/X?y"J >ffi©:?'?;k 's+i/ik '^Vi^^k 
'y^u^^'y)W ^ h+->x^;k :t<'^;k 7xx;U 
aif ix;Uxx.x;Uii«»$ L < fflt^6n«o 

[0 12 9] (8) x?K+-><b«|!te54i:LTtt, 
tcti. :*:a)4x T^--A. «ll-a^©ffi«ilj*<iDX?K+-> 
<b^«B§<)'^e!I5^T**o 

[0 13 0] jin5ox#+-><b^o«fz?'fc, ii^m 

:? ix;u^g ->-::?;l/x-7^;U§ix,ie+>'^b^%. <ir^) -> 
>?;UxXx;USx<K+v'<b-&%, fli3«]a:x^K4^->{b-& 
!R8. x<K4^->ftllllS18^yxX7';Wj«»SL<. ^^'Ji/ 
-:;yUxXx;USx<K+5/<b^!|&, IISeiSCx<K4^5/fb^ 

[0 13 1] c:n6©x#+-><b^«*5l?a©5*:SS 

inSiJC^H-Mg*) T^-ro^SSA'^O. 1~5. OMM 
%. J:y»$L<ttO. 2~2. 0Sa%i:«:S*5& 

[0 13 2] $rc. ±iB'jv<b^sifx<t?+>/<b^4a 
[0 13 3] iE^\,z^^mz^\,f^)%-^wjm^Mzn 

J:yii55J<D^/:iS-»^l)PS<Jx -Kl^ff-:^- t e r t - 
Jlz-p-^'U^y-ik tX7xy-^l/A@fl!)7iy-;U 

N-v> (2-:^7?-;U) -p-yji-\^>'yy^>m<D 
T 5 >li5<DSHbl»lt»J. y >lgaESS§©»«l»± 

-^u^w&s^stt^bS'j. iiagjiaiR]±9j. 3a»*i«T 

[0 13 4] :*:^B^(D;%^«|-;i&lti6l(4^<Oit)!teS(t!|t(^IS 
^* n35:t^<f . 4 0 °Cttfclt L < (i 3 — 
5 0 0mm2/s. J: UJf^ L< ti4~4 0 0 mm2/ 
s. gtSf* L<li5~3 0 0mm2/si:-r5C:t*i« 
T'#S. 1 0 0°ClCt5lt^iit)il4Sti»S L<li1 

~5 0mm2/s» «fcU»*L<l±1. 5~4 0mm2/ 
s. g'fc»$L<tt2~3 Omm2/s frSCi:fl«7? 

[0 13 5] ^fc. 
^li^lcES* tl&t^6\ »^ L < l± 1 . 0 X 1 0 11 0 
• cmJ.X±. «fcy»* L<tt1. 0Xl0l2o.cmW 
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±. g*.ff*L<tt1. OX 1 Ol3o • cmW±i:t"« 

i^^im&mmtit. J I s c 2 10 1 rasaes 

m] saift-rs. 

[0 13 6] *6(C. *5I^CD;$:^^)4Sa^%l©*»^ 
»$L<tt2 00ppmJMT. <tt»»^ L<ti1 00 p 

[0 13 7] 7^s(csrc. :^§^m(oi%:sList^^m,^<o± 

Tt^5^S-^^D)Sft^BS±■rSfc». »$L<tiO. 1 
mgKOH/gJ-XT. J:y»SL<l±0. OSmgKO 
H/gJj(Ti:r«2:tiS«T#«o His. 

fffi i: li. J I " S K 2 5 0 1 r55Sgp°oRt;S7t>fi 

tpmmm^^ ^cmml^TmmLtcm [mgKOH/ 

g] *Si*-r5, 

[0 13 8] S-Slu^fc. *SI^<D?^^«>4®fi!6%K^0c 

»$L<li1 OOppmttT. J:y»$L<li5 0 
p prnJ^Ttrsctii^T'^So ^fc. *5IR9tcfct^ 
r. Efciitit. J I S K 2272 ril>ftSlj=55*© 

fii [p pm] ^= 
[0 13 9] *^^<D>$368l54$§fiE%l*«t^S)$a«l^^: 

[0 14 0] HFC^JgirLTii. ge^ai~3. 

*i*a<itc»«9il«. -:^7;u*py5fv (hfc-3 
2) . h'jyji^^ayt-siy (HFc-23) . ^y^y 

;U:tPI^f> (HFC-1 2 5) . 1. 1. 2. 2-5" 
f-^:7;U:d-PX^V (HFC- 13 4). 1, 1. 1, 
2-5^l'5:7;U*PX4»V (HFC-134a). 1. 
1, 1 -hU:7;U:tPX4i> (HFC-1 43a) . 
1. 1— :^7;U:i-PX4i> (HFC-1 5 2a) ^©H 

Fc. xttcn6©2SJjUi©s^^««^if6ns, 

A\ m?HfH F C- 3 2mffl : H F C- 2 3*!* ; H F 
C-1 3 4a*i4; HFC-1 25#J4; HFC-1 3 
4a/HFC-3 2=6 0~8 0afi%/4 0~2 0S 
HFC-3 2/HFC-1 2 5 = 4 0~ 



7 0««%/6 0 — 3 0M«%OS^ ; H F C - 1 2 
S/HFC-I 4 3 a = 4 0~6 0Ma%/6 0~4 0 
a*%<!DS-&%; HFC-1 34a/HFC-32/H 

Fc-1 2 5=6oMs%/3oaa%/i oaa%© 

HFC-1 34a/HFC-32/HFC-1 

2 5 = 4 0~7 0aa%/1 5~3 5H«%/5~4 0 
S«%©g^!|«j: HFC-1 25/HFC-1 34a/ 
HFC-1 43a = 3 5~5 5afi%/1~1 5Ka% 
/ 4 0 ~ 6 0 Ha%<D-S^%l^6W$ Lt^0IJ t LTPlf 
Stl^o HFC-1 34a/HFC 
-3 2 = 7 0/3 0MS%©S^; HFC-3 2/H 
FC-1 25 = 60/4 OHa%©S^%l ; HFC-3 
2/HFC-1 2 5 = 5 0/5 0Ha%©-S-&*Sl (R4 
10A) ; HFC-3 2/H FC-1 2 5=4 5/5 5 
Ha%<Dil-&15s (R 4 1 0 B) ; H F C- 1 2 5/H F 
C-1 43 a = 5 0/5 OKa%<DS^ (RS07 
C) ; HFC-32/HFC-1 25/HFC-1 34 
a = 3 0/1 0/6 OSa%©g'&%i ; HFC-3 2/ 
HFC-1 2 5/H FC-1 3 4a =2 3/2 5/5 2 
nrnVoCD^^-^m (R407C) ;HFC-3 2/H F C 
-1 25/HFC-1 34a=25/1 5/60Sa% 
©S^(R4 0 7E) ; HFC-1 2 5/H FC-1 

3 4a/HFC-1 4 3 a = 4 4/4/5 2Ha%©S 
^ (R4 0 4A) ^<?W6n« 

IfStl^o JIJIT'. K<b7k«J^j®t LTti. 2 5°C. 1 

^ai~5. »«L<li1~407'iUA>. i/^^PZ/U 

m^l£. >^^>-. X^U^. x^>. :/'Pt!U>. yp 

->-j7pyp/0. 'fv^^fVx -v-j^p:^ 

y5';u->-j'p:rp/'?vxtiime«)2@jj(±©g 

[0 14 1] ^mmcoT^mwAmmmt. is^. 

1 0 0 SfigPtCjt^ LTJ$«a54*i«»$ L < ti 1 ~ 5 
OOfiaSSs J:y»$L<tt2~4 0 0MaSPT'36«o 

[0 14 2] *^i«©?%^a>*ffl«»i, -j-ostifcm 
tt. *f*»tcii;l/-i»xzp>> y\"-y'5r-i?x7'3>. 

sEbm^xT'iiv. f^s«i. 7^^. 7%m)%m. 
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[0 14 4] EfiiatLTfi^ T^mmTA^Sr^r^mm 
^ys^oiEEmisL 7^mmb^»sr ?>^m&spii!:^ 

[0 14 5] t— 5ig|5©a«afe^->X5^A«iBT'S«Jfi 

-y 7 f *{te*i"rctt^j^(f 3? u u > 

^KUX^UV^^-jiU-h. d^UT'ShVHKs ?K'J-< 

'P-f-^'tLTlt. :tf-5X^SSl 2 0'CJJ(±(PX-^p< 
yU«^. m?Lli. rKUxXT^vk tKUxXx/U'I'S k. 

So ^^isftaL/'cXT^p^^i^at LTiix ^'jxxT^vu-r 

(A I /E I ) . /1«Ux:^7^7USTHtC. K'T 
5 K^±H»::tgaLft:t.© (A l/PE) Stf^tfSn 

So 

[0 14 6] msiSic^r^nmitLTit. mum 

3. 3:tV^*XhP-AJ-XTx 2 5 "CODel^^'X^JE 2 
5 OmmH glCfcntSK^«XiilR§fi6\ 1. 0%iX 

;S.tf. nx:t>Bgfa m) g®Sn°pSXH-9, XH- 
10. XH-11, XH-6 0 O^iPWSn-i., 
[0 147] 

[0 14 8] HiSglJ 1 ~ BRtf^bS^J 1 7 



T'«s. cn6«si~2(c5^-rauE^u ii«fi«>ii 

~8SlfitiJ«yi~7c^)im>4*liiaLfco ?ieftfcS 
im-»roii« (4 0°CStfl oo'>Clctet:fsl!)«!ig. ^ 

wm sai~2ic3^-ro 

S-ai : 4— >^n^=^-b>-i , 2-i/t))Ut^>m. 

1 s o-::f^fy-;USlf2-x^;U'>>*+>-y-;M)^5« 
Stifcxxx/U (X7.T^;H : 4 0HS%. xXt^vU 

2 : 8m&%. xX7^;l/3 : 5 2Mfi%) 

35:fe. »>*i it£tts->-?P'\4^-b>-:^*;u^fr>Mxx 

[0 149] 
lit 51 

aCOOR* 
COOR** 

[0 15 0] x;^7^iH R*: i so-yj-)l/m> R 
** : 2 -x^;U'\+v'jUS 

XX5^/U2 R*: i so-y=FJ\/S. R**: i so- 

X7.7^;U3 R* : 2 -X^/U^V+S/iUS, R** : 2- 
x^^l/'s+ii/yua, 

S)ft2 : 1. 2—>'9n^^-*fZ/yftlH^^>m. ISO 

-^4iy-;URtJ=2 -xg^;U/N+Hty-;W)^s^6tifc 

XX7";U (xXx;U4 : 3 8 85%. J:7.'r)V5 : 1 2 

«S%> xXx;U6 : 5 omm%) 

StA3 : 1, 2-5/^P'\++>->-:^A;U<K>tt. i so 

-:>'-S'y-;i/ai53. s, 5-hUp«^;u^4^-y-y-;u 
6^6»6tifcx;^7^;l/ (xx^;l/5 : 1 8«M%. xx 
x;l/7 : 5 6afi%. xXt^/US : 2 683%) 
fete. S>S2Sl53tcfettS->-5'P'\=tr-'t>5^*il/?lf> 
MxXx;l/4~8tt, etTOaUT'SSo 

[0 15 1] 

[{k6] 

^-...^.COOR* 

^'-'''^COOR** 

[0 15 2] x;?.x;i/4 R* : is o-^5^;i/Ss R 
**: 2-x5^iU/\+5';US 

xXt'^US R*: i so-^?-;l/S. R** : i so- 

XX^;U6 R* : 2-x^;U'\+->;U», R** : 2- 
x?^;l/<^4^->;US 

xXx;U7 R*: iso-75=-;USs R**:3. 5. 

5-h'Jj<f-jU'\+->;US 

x:;^7^;U8 R*:3, 5, 5- hU;><^;U'\+>/yl/ 

R**:3. 5. 5- hUy^;u^4^->;i/So 
»j*4 : 1. 2— ^^^.P^N^-y-VS/'AvU/IOSE (it^ 
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(a) ) . tru>^g3-;u «k-&% (b) ) . 
i so-:/^y-;i/ Mb^!f& (c-i) ) Slf3, 5, 
5-h'Jp<^;U's+-9-y-;u iit^^ (c-i i) ) * 
tiUJtT-l 00:15:35:3 5i:&5«fc^tcE"& 

[0 15 3] Sfc. #6tifciUSS^flBA;u?i?>Kxx 
T^yuiluiffiroiC (A) ~ (e) T'g*tis<b^%i«^W 

E (c-l. c-l) tiib^^a (E) ®20<DR2*PJ^ 

(c-l) fig»da*<3Dy';u=^^u»T'£S'fe©v e (c 

-I, c-l I) Itit^^ (E) a>2O<3!)R205-6— 
:^r!b^ (c-l) ^^mS(i(OT)l^)m-Z:&*J^if^ (c 
-II) ^»fiJROy';U+^UST*«tO. E (c-l 
I, c-l I) tt<b^% (E) (D2':><DR'2imiC (c 
-II) «»d&3R®7»;U+7l/STSSt)©. ^^tl^tl 

mto 

[0 1 541 

<b^ (A) 1 2tyU% 

fb^ (B)' " 7t;l/% 
(C) 2 1 

-fb-^Kl (D) 2tiU% 

ib^ (E (c - I . c - I ) ) 11 ^7U% 

■fb^ia (E (c-l,c-ll)) 2 6t;l/% 

it^^ (E (c-ll,c-ll) ) 2 1^;U%o 

SaiS :^>»XUX'.; h— ;U<t:n-'\:7^t>'Sfi:©x 
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1 
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98.0 
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99.0 
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98.0 








98.5 
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99.5 
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0.5 


1.0 


2.0 


0.5 


1.0 


0.5 


0.5 


2.0 
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1.0 


1.0 


1.0 


1.0 
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40 




12.8 


12.7 


12.6 


S9.S 


12.8 


12.7 


12.6 


58.3 


loot 


2,7 


2.7 


2.7 


6.4 


2.7 


2.7 


2.7 


6.1 




0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 
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mm 
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0.01 


0.01 


0.01 
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0.02 
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EteA4 




m 
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99.0 


99.0 
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1.0 
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1.0 


Cmrn^/s] 


40 




12.8 


12.7 


12.6 


60.4 


21 


12.8 


12.6 


loot 


2.7 


2.7 


2-7 


6.8 


4.4 


2.7 


2.7 




0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 
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mm 
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0.01 


0.01 
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